Conformational transitions in the myosin head induced by temperature, nucleotide and actin. Studies on subfragment-1 of myosins from rabbit and frog fast skeletal muscle with a limited proteolysis method.
Tryptic digestion patterns reveal a close similarity of the substructure of frog subfragment-1 (S1) to that established for rabbit S1. The 97-kDa heavy chain of chymotryptic S1 of frog myosin is preferentially cleaved into three fragments with apparent molecular masses of 29 kDa, 49 kDa and 20 kDa. These fragments correspond to the 27-kDa, 50-kDa and 20-kDa fragments of rabbit S1, respectively; this is indicated by the sequence of their appearance during digestion, by the suppression by actin of the generation of the 49-kDa and 20-kDa peptides, and by a nucleotide-promoted cleavage of the 29-kDa peptide to a 24-kDa fragment and the 49-kDa peptide to a 44-kDa fragment, analogous to the nucleotide-promoted cleavage of the 27-kDa and 50-kDa fragments of rabbit S1 to the 22-kDa and 45-kDa peptides. The same changes in the digestion patterns as those produced by the presence of nucleotide (ATP or its beta,gamma-imido analog AdoP P[NH]P) at 25 degrees C were observed when the digestion was carried out at 0 degrees C in the absence of nucleotide. The low-temperature-induced changes were particularly well seen in the preparations from frog myosin. The presence of ATP or AdoP P[NH]P at 0 degrees C enhanced, whereas the complex formation with actin prevented, the low-temperature-induced changes. The results are consistent with there being two fundamental conformational states of the myosin head in an equilibrium that is dependent on the temperature, the nucleotide bound at the active site, and the presence or absence of actin.